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Modulation Field Induces Universe Rotation
Chien Yu Chen1, ∗
1Department of Physics, National Tsing-Hua University, Hsinchu 300, Taiwan
In this paper, we consider a time dependent module field on spacetime extension without modify-
ing commutative relation on noncommutative quantum plane. The significant idea is that Lorentz
symmetry is conserved in module and unmodule coordinate. We focus on the redefinition of space-
time structure without considering noncommutative bosonic gas in deforming the product between
fields. Which the null vector is a vector on orthogonal D dimensional Hilbert spacetime. In
Riemann geometry, the equation of motion is deformed from an induced rotation. Particle field
survives on the state composed by two theoretical assumed null vectors, one is commutative, an-
other is anticommutative. In the point of view, neutrino and photon mass are produced by its shift,
the rotated effect generates a horizon in redefining particle field.
PACS numbers: 04.20.-q; 04.50.Kd; 11.30.-j; 11.30.Cp
I. INTRODUCTION
Noncommutative universe is a Lorentz and parity vi-
olated field theory. The general idea is to modify the
commutative relation by imposing a constant and uni-
formed background [1] in Dirac-Born-Infeld string ac-
tion and noncommutative quantized gauge [2]. The pa-
per in Carroll et. al [3] mentioned that we can roughly
consider an effective antisymmetric tensor on an special
universe framework1. The possibility of spontaneous
Lorentz violation is manifestly involved into the cou-
plings of standard theory. This paper we consider the
graviton effects in rendered into noncommutative via a
coupling to the converted background tensor field with
eqn 10 containing in vieblein representation of metric.
The decided features of coordinate noncommutable
effect is forwarded in the patch of,
[xˆµ, xˆν ]⋆ = iθ
µν , (1)
where
θµν =
1
Λ2C


0 E1 E2 E3
−E1 0 −B3 B2
−E2 B3 0 −B1
−E3 −B2 B1 0

 , (2)
the scale ΛC = 10
19 GeV. The commutation relation is
consistent with Schro¨dinger algebra [4]. It requires that
even Lorentz is automatically violated, but angular mo-
mentum conservation is still in a rule. In Eq.(1), the
pseudotensor θµν is a Lorentz scalar. Each component
inside the tensor will not be changed by Lorentz trans-
formation, θµν = Λ
α
µ θαβΛ
β
ν . In Lorentz violated θµν
deformed spacetime, it will generate a parity violated
effects in collider physics [5]. In this paper, we consider
a model with module extension of Pancareˇ translation
at Planck scale. The expanded Pancareˇ boost param-
eter is a time and space dependent one. The degrees
of freedom in assuming that U(1) gauge parameter is
the same as coordinate boost parameter. It is a similar
way to select a Pancareˇ gauge freedom from twisting
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1 Editor suggested in response report
commutative relationship. We choose spacetime gauge
is consistent with U(1) gauge parameter by taking a
constraint on null vector.
Separating null vector to commutative and anti-
commutative property is in order to describe a general
phenomenon of photon mass and asymmetric effects of
observed universe. We can choose a preferred frame to
ignore the anisotropic universe structure generated in
module translation. Hence, whole of the universe will
be almost parity conserved. On the contrast, if we stand
on the free falling frame, the curved phenomenon will be
an important role to correct observed results. Moreover,
if we assume that background strength tensor is a ran-
dom field with magnetic and electric field filled up into
each cell, in which, the preferred direction is decided by
a selected null vector.
Considering full degrees of freedom extension in null
vector, it is composed by three unit orthogonal vec-
tors with unequal length. Each component in θµν is a
Lorentz scalar with constant component translated be-
tween each coordinates within a surroundings of back-
ground θµν deformed photon gas [6, 7]. The profile of
present universe is assumed that the background is a
constant and uniformed. Lorentz scalar tensor θµν and
elliptic null vectors are a source of parity violation in
high energy collider experiments. Lorentz invariance is
required in θµν by containing an inner structure depends
on its location.
In which, the plagued mixing of UV/IR divergence
is a two dimensional nonlocal effects [8]. The planar
diagram is the interaction residing in the local space-
time structure, as for nonplanar diagram the process
includes a non-local fluctuations in its vacuum pertur-
bation. The corresponded phenomenon indicates to cor-
rect particle horizon surface shell. The mixture between
each limit includes the contribution between UV and IR
branes. As those branes are mixed in a special geometry.
The time component of momentum including into inte-
gral with non-planar fluctuations is similar to consider a
deformed structure connecting the fluctuations between
space and time. It will produce causality problem with
the result of time is a function of space. In order to
avoid the mixture, the perturbative parameter, θµν , is
restricted from the basis of without condensing time and
space in nonlocal patch.
Noncommutative slice patch constrains from unitar-
2ity condition in setting θ0i = 0, but, it is not very com-
pletely in constraining causality problem. Whether the
component in θ0i = 0 or not, microcausality condition
does not be completely cancelled in θij 6= 0 [9]. In
redefining Schro¨edinger symmetry commutative prop-
erties, taking the reparameterized operator into ac-
count [4], the general angular momentum in noncommu-
tative spacetime will reduce to classical one in choosing
background preferred coordinate.
As to the case without θ0i components, the two pa-
rameters are chosen to be orthogonal to the angular
momentum. Hence, the anomaly angular momentum
distribution will be naturally modified [10], and the
ABJ anomaly produced from noncommutative bosonic
gas, with θij components, under the product of [ , Jθ]⋆
emerged into noncommutative departure coupling to
commutative field [11]. Otherwise, we show that ge-
ometric fluctuations either generates ABJ anomaly in
fermion action without taking account of Moyal Weyl
product between each particle fields.
Building up module field on spacetime four vectors
and considering an alternative matrix product, the other
degrees in Nambu Gostone boson production is con-
sidered. Thereof, the background fluctuations, vacuum
generates a mass term by eating ground state degrees of
freedom [12]. The rotated vector, θµνnν , imposes an ex-
tra degrees by choosing a preferred frame within global
universe. In O(1) case, modulation field is a massless
Nambu Goldstone boson, its energy momentum distri-
bution is satisfied by Klein-Gordon equation. Which
universe structure is merged in ρ, and gauged in bosonic
condition. The degrees of freedom in equation of mo-
tion of modulation, ∂µρ∂
µρ = 0, is decided by universe
structure.
Extending graviton field into Weyl Moyal prod-
uct [13, 14, 15, 16], we consider a geometry with com-
posing a symmetric and an antisymmetric graviton, and
its departure with module translation
dxˆµ → dxµ + θµλnλKρ, (3)
where ρ is a time dependent Nambu Goldstone bo-
son and K is particle canonical momentum on null
frame. Ref. [17], the derivative is a product of module
or Nambu Goldstone field f(x). The content depends
on its location and situation. We consider a Lorentz vi-
olated transformation in a non-null state. The transla-
tion between each frame is under vielbein rotation, eˆmµ,
from magnetic frame to Einstein frame. The produced
modification adds a freedom degrees in redefinition of
spacetime geometry.
The constructed module model is similar working on
Pancareˇ group. It does not contain inverse vieblein
field unless we take off the shifted spacetime de-
grees of freedom by hand. In order to generate the
vieblein translation, some degrees have to be absorbed
into graviton gauge freedom. Nambu Goldstone bo-
son is produced by Pancareˇ translation [18]. Ei-
ther, noncommutative modulation translation Eq.(3),
10 Nambu Goldstone boson is produced by spacetime
extension. If we impose a tensional geometry on vacuum
and absorb 10 degrees into graviton field, the interac-
tion between Nambu Goldstone field with graviton is
considered. Due to traceless gauge, background field
cannot stuff energy on universe vacuum. Phenomeno-
logically, particle field in ground state with a extended
vector θµνn
ν will generate a mass term from rotated
background universe structure.
II. MODULATION FIELD
Dividing geometric tensor into symmetric and anti-
symmetric parts, the exchange from each coordinate
frame, dxµ, are the same as in symmetric property. The
antisymmetric tensor cannot be contributed on a sym-
metric spacetime. In assuming that null vector contains
symmetric nµS , antisymmetric n
µ
A vectors and the pro-
duction of nµθµνn
ν = 0. Whether those survive in el-
liptic frame or not, translation relation, Eq.(3), between
free falling frame and null frame will be inversible due to
the inherent commutation relation in null vector and the
equal length condition nµdxˆ
µ = nµdx
µ. Some degrees
of freedom have been absorbed into graviton gauge free-
dom parameter. We consider the geometry by adding
an antisymmetric graviton. The anomaly in ward iden-
tity is attributed to the production between itself with
antisymmetric null vector.
Conformal translation, g˜µν(x) = Ω(x)gµν(x), consid-
ers a maximum symmetry in massless field. Space-
time translation, in Lorentz group x˜µ = Λµνx
ν and in
Pancareˇ group x′µ = Λµνx
ν + Λµνa
ν , aµ is a constant
four vector, are fully at first order conformal trans-
lation. It means that spacetime still includes an exten-
sion degrees of freedom from choosing the parameter aµ.
The killing vector is also under Lorentz group in order
to preserve isometric map. However, the others break-
ing Lorentz symmetry are also discussed [19, 20, 21].
The field moving along element geodesic dxµ under the
anisotropic one, that allows others freedom to generate
the slight correction, ∆xµ = dxˆµ - dxµ = ξˆµ(x)2. The
original element line is symmetric in Lorentz transfor-
mation, but ξµ does not has to be. ∆xµ contributes
on the outside isotropic one, and the contribution is de-
pendent on the component whether time or space. The
preferred direction induces an inherent parity violation
in universe, but the time direction is ignored by vieblein
and inverse vieblein transformation.
Spontaneous Lorentz violation in string theory by
taking tachyon field in witten string effective poten-
tial [20]. In noncommutative field theory, imposing
a constant background field on universe vacuum and
considering an uniformed direction in isotropic space-
time. Under Seiberg Witten map [1, 2] the finial con-
sequence is to amend Pancareˇ parameter, ξµ, on space-
time coordinate commutative relation. In the aspects
of effective theory extension [22], modifying particle
energy distribution by putting an 5 dimensional op-
erator into lagrangian. On the empty vacuum, if no
Nambu Goldstone field absorbed into tensional geom-
2 The ξˆµ(x) is associated with the P lanck scale mass and slight
shift inflationary phenomena.
3etry, we cannot find out an inverse transformation be-
tween free falling frame and module field situation.
In CPT conserved theory, dispersion relation cannot
modify photon energy momentum distribution. On the
other hand, photon is still survived in IR region. By
considering its mass term, we impose all the degrees
of freedom into null state commutation relation. The
symmetric part devotes into the correction of photon
mass dispersion and antisymmetric part is contributed
on anomaly term and graviton radiation. Hence, we
discuss the assumption of constant and uniformed back-
ground field, the product length with photon and elliptic
null frame is decided by the profile of unit elliptic ball.
On the elliptic null frame, the random vector couples to
momentum vector induces a parity violated phenomena
from alternation of null vector.
Each vector is vividly imposed into elliptic frame
by introducing a module field and unequal length
of null vector from spacetime extension. According
to coordinate translation, xˆ′µ = ∂xˆ
′µ
∂xα
xα or gˆ′µν =
∂xˆ′µ
∂xα
∂xˆ′ν
∂xβ
ηαβ , between non-background field and back-
ground field. The translation between Riemann geom-
etry andMincowski geometry is in order to diagonalize
the metric of arbitrary form. Splitting the vielbein field
into two parts Eaµ = e
a
λeˆ
b
µδ
λ
b [23], the similar form is
as follows
d2sˆ′ = ηabdxˆ
′a ⊗ dxˆ′b = Eaµ ⊗ Eaνdxµdxν
= dxˆ0dxˆ0 − (δij − hij − Bij)dxˆi ⊗ dxˆj ,
(4)
where Eaµ ⊗ Eaν = 12 (Ea1µE2aν + Ea2µE1aν) = (ηαβ +
hαβ + Bαβ)δαa δβb eˆaµ ⊗ eˆbν , and eˆaµ ⊗ eˆbν = 12 (eˆa1µeˆb2ν +
eˆa2µeˆ
b
1ν). In convention, the index 1 and 2 are in or-
der to discriminate the assumed elliptic geodesic line.
The translation of eˆaµ =
dxˆa
dxµ
= δaµ + θ
a
λn
λK∂µρ, and
ηabe
a
µe
b
ν = ηµν + hµν + Bµν , where hµν is a symmet-
ric graviton and Bµν is an antisymmetric field [23]. In
physical concept, we have to choose an inertial frame
for physical system. In general, however, proper time
produces a matrix geodesic from producing with two
observer vectors Uµ.
Transforming to the inertia frame by vieblein field,
containing a 10 degrees, dominates graviton’s degree
of freedom in general relativistic theory. Thus, we ex-
pand the geodesic line in proper time perturbative ex-
tension [24],
A′µ(t, ~x) = Aµ(τ, ~x) +
δ
δτ
Aµ(τ, ~x)δτ, (5)
the δ
δτ
Aµ(τ, ~x) term is an depiction of tensional
geodesic. After rotation, diagonalizing the mixing ma-
trix, the eigenvalue of rotation matrix is devoted into a
change from the displacement of spheric shell into ellip-
tic profile. The elliptic profile can be found in nucleus
system by considering that nucleus contains two shell.
Ref. [25] mentions that an elliptic phenomenon is pro-
duced by translating a soft Goldstone boson between
two lays. The equation of motion of graviton spinor
field and observer, it is standing on the frame moving
along with objects.
In the elliptic universe, electric and magnetic field are
survived in non-orthogonal site. Hence, the expectation
value between the product of magnetic field and electric
field should be an observable quantity. The anomaly
phenomenon is revealed from fermion eigenstate per-
turbatively by axial current and two vector currents tri-
angle diagram.
Gravitational radiation is coming from the interaction
with background. By taking harmonic gauge, ηαβΓµαβ
= 0, and TT gauge into account, the radiations between
each graviton are omitted in the linear order purterba-
tive correlation. The interaction with background field,
gravitational radiation is an important feature to ex-
plore graviton wave. We get graviton property from
detecting background energy flux. Particle is scattered
from graviton radiation in the same mode interaction
under helicity conservation. However, the field works in
graviton spin wave background, its behavior is similar
to work on a rotated surroundings. From the plane ware
expansion, graviton field can be read as incoming and
out going field
hµν(x) = eµνe
ikµxµ + e⋆µνe
−ikµxµ , (6)
where the vierbien field is constrained into radiation
condition, kµe
µ
ν =
1
2
kνe
µ
µ, and the gauge constraint,
kµkµ = 0. We get a form of modifying graviton spin
wave. Background affine connection is attributed to ex-
otic source of density field, ηµν < ρ >. The shifted ex-
pectation value, ρvac → ρ′+< ρ >rad, energy momen-
tum tensor adds a constant term, Tµν → T ′µν+ηµν <
ρ >rad, in scalar potential vacuum.
III. DE-SITTER SPACETIME
Now we consider de-sitter spacetime under noncom-
mutative manifold. In order to compare with the ten-
sional geometry and the element disc, we get an adapt
way to discuss how the behavior of a tensional geometry
in curved structure. The geodesic line, Eq.(4), can be
written as
d2s′ = ηabe
a
µ ⊗ ebνdxˆµ ⊗ dxˆν
= (ηµν + hµν + Bµν)dxˆµ ⊗ dxˆν
= d2s+ (GSµν +G
A
µν)dx
µdxν ,
(7)
where
dxˆµS ⊗ dxˆνS =
1
2
(dxˆµSdxˆ
ν
S + dxˆ
ν
Sdxˆ
µ
S)
dxˆµA ⊗ dxˆνA =
1
2
(dxˆµAdxˆ
ν
A + dxˆ
ν
Adxˆ
µ
A)
dxˆµ ⊗ dxˆν = 1
2
(dxˆµSdxˆ
ν
S + dxˆ
µ
Adxˆ
ν
A)
Eaµ ⊗ Ebν =
1
2
(Ea1µE
b
2ν + E
a
2νE
b
1µ),
(8)
and d2s = (ηµν + hµν)dx
µdxν in Riemann geometry.
The graviton-like, GA,Sµν , is a complete θµν deformed
fields. Eq.(7) gives a geometric connection between
Minkowski spacetime, ηµν , and Riemann spacetime
structure, gµν . The graviton field takes a constraint on
4vieblein tensor
e00 = 1
ei0 = e
0
i = 0
ekiekj = −δij + hij ,
(9)
and the transformation between magnetic and non-
magnetic frame is dxˆµ = eˆµαdx
α with vielbein field
translation,
eˆaµ = δ
a
µ + θ
aλnλK∂µρ, (10)
where ρ is a massless Nambu Goldstone boson. In
Ref. [26], Nambu Goldstone boson can generate a tem-
perature anisotropic effects on global universe without
violating Lorentz symmetry.
Imposing a condition on symmetric {a†m, an} = 0 and
anti-symmetric, [c†m, cn] = 0, commutator, null state in-
cludes a full degrees of freedom at elliptic framework.
The null vector can be regarded as three unequal length
orthogonal unit vectors, n′µm=1,2,3, and composed by the
relation,
nµA =
∑
m=1,2,3
amnˆ
′µ
m {a†m, an} = 0
nµS =
∑
m=1,2,3
cmnˆ
′µ
m [c
†
m, cn] = 0.
(11)
The conditions of null vector are nµSnSµ = 0, n
µ
AnAµ =
0, and the unit condition
∑
m c
2
m =
∑
m a
2
m = 1. Each
factor operator, an and cn, in null vector, Eq.(11), can
compose a three independent coordinates. The ellipse
universe framework is full in above restrictions.
We can regard graviton and non-abelian field are
Nambu Goldstone field. In [27], it considers the space-
time in d dimensions with N = d internal symmetry
under larger symmetry breaking. We consider Pancareˇ
transformation to generate a Nambu Goldstone field in
the spacetime extension with extra 2 degrees in extend-
ing spacetime symmetry from the commutation relation
in null vectors. Eq.(3) reads the translation between
module and un-module frame, the Nambu Goldstone
field is an exotic field in spacetime internal structure.
The fluctuations in particle mass and an anomaly term
are attributed to the extra degrees emerged in spacetime
symmetry.
Splitting vierbien field into two parts, eaµeˆ
b
νδ
µ
b , the
degrees is amended to be 16 with the time dependent
Nambu Goldstone boson. From Eq.(8), the general
product in this structure is
d2s = (ηµν + hµν + Bµν)dxˆµ ⊗ dxˆν
=
[
ηµν +
1
2
(
Gµν(x, nS) +Gµν(x, nA)
)]
dxµdxν ,
(12)
The abbreviations are 1
2
Gµν(x, nS) = G
S
µν +
1
2
hµν and
1
2
Gµν(x, nA) = G
A
µν +
1
2
hµν . The rotated effects are
devoted to graviton product with background field. The
symmetric tensor is
Gµν(x, nS) =[
θνλn
λ
SK∂µρ+ θµλnλSK∂νρ+ θλαnαSθλβnSβK2∂µρ∂νρ
]
+
[
hµν + hµαθ
αβnSβK∂νρ+ hναθαβnSβK∂µρ
+ hαβθ
αηnSη θ
βλnSλK2∂µρ∂νρ
]
+
[
Bµαθ
αβnSβK∂νρ+BναθαβnSβK∂µρ
+Bαβθ
αηnSη θ
βλnSλK2∂µρ∂νρ
]
,
(13)
and the antisymmetric part is,
Gµν(x, nA) =[
θνλn
λ
AK∂µρ+ θµλnλAK∂νρ+ θλαnαAθλβnAβK2∂µρ∂νρ
]
+
[
hµν + hµαθ
αβnAβK∂νρ+ hναθαβnAβK∂µρ
+ hαβθ
αηnAη θ
βλnAλK2∂µρ∂νρ
]
+
[
Bµαθ
αβnAβK∂νρ+BναθαβnAβK∂µρ
+Bαβθ
αηnAη θ
βλnAλK2∂µρ∂νρ
]
,
(14)
the null vector on the conditions n′0 = 1, nˆ
′i= ∂iρ
∂0ρ
, and
the Klein-Gordon equation of Nambu Goldston boson
is ∂µρ∂µρ = 0.
Eq.(13) and Eq.(14) can be rewritten into two parts,
first is matter field and another is a term of interacting
with background universe structure,
hµν +G
S
µν +G
A
µν = G
m
µν +G
int
µν , (15)
in which Gmµν and G
int
µν are
Gmµν = hµν +
K
2
[
hµαθ
αβnAβ ∂νρ+ hναθ
αβnAβ ∂µρ
]
+
K2
2
[
θλαn
α
Sθ
λβnSβ + Bαβθ
αηnAη θ
βλnAλ
]
∂µρ∂νρ
Gintµν =
K
2
[
θµλn
λ
S∂νρ+ θνλn
λ
S∂µρ
+Bµαθ
αβnSβ∂νρ+Bναθ
αβnSβ∂µρ
+Bµαθ
αβnAβ ∂νρ+Bναθ
αβnAβ ∂µρ
]
.
(16)
The term θνλn
λ
AK∂µρ + θµλnλAK∂νρ is absorbed into
graviton gauge. Therefore, extracting graviton field
hµν +
K
2
(hµαθ
αβnAβ ∂νρ+ hναθ
αβnAβK∂µρ), (17)
photon mass term
K2
2
θλαn
α
Sθ
λβnSβ∂µρ∂νρ, (18)
and the term contains anomaly
K2
2
Bαβθ
αηnAη θ
βλnAλ ∂µρ∂νρ, (19)
5in TT gauge nµA,Shµν = n
µ
A,SBµν = 0 and h = B =
0. The Lagrangian in matter, gauge field, and gravi-
ton field redefinition are complete included in the effects
from module translation. In vacuum
√−g expansion, a
part of graviton field, Eq.(16), and background are ab-
sorbed into particle field normalization condition.
IV. MODIFY GENERAL RELATIVISTIC
In the study of universe structure, gravitation radi-
ation is playing an important role as a membership of
radiated particle field theory. As concerned in isotropic
spacetime structure, radiation from any particle field
does not associate with its position. The consequence
is always a symmetric result. The structure injures the
symmetry property in moving particle field radiation
under anisotropic structure. Particle field is not only
dependent on its situation, but it will be modified by
adding a non-symmetric term as to the spacetime is not
commutable.
Graviton radiation is a self-activity process, radia-
tion process is induced by particle gaussian distribution.
Particle is moving along to geodesic with finite energy
region. The dispersion gets into energy loose due to the
interaction with surroundings in classical mechanics. In
quantum mechanics, it is devoted into uncertainty prin-
ciple. The radiation in matter field, it is produced by
the background affections. In gravitational case, the
radiation is generated by the oscillation within itself.
From Eq.(17), graviton field in TT gauge, the inter-
action between graviton spin field and background field
will revise the equation of motion in observer. In the
assumption of observer moving along z-axis and under
graviton spinor field, the gravitational spin field is
hµν =


0 0 0 0
0 ∆+ ∆× 0
0 ∆× −∆+ 0
0 0 0 0

 . (20)
Hence, the Cristoffel tensor can be written as
Γ000 = −( ~E · nˆ)K∂0(ρ˙φ)
Γ100 = −n0K
[
( ~E + ~B × nˆ)1∂0(ρ˙h+)
+ ( ~E + ~B × nˆ)2∂0(ρ˙h×)
]
Γ200 = −n0K
[
( ~E + ~B × nˆ)1∂0(ρ˙h×)
− ( ~E + ~B × nˆ)2∂0(ρ˙h+)
]
Γ300 = 0,
(21)
and the equation of motion of particle coordinate is
δ2x0
δ2τ
= c2( ~E · nˆ)K∂0(ρ˙φ)
δ2x1
δ2τ
= −c2n0K
[
( ~E + ~B × nˆ)1∂0(ρ˙h+)
+ ( ~E + ~B × nˆ)2∂0(ρ˙h×)
]
δ2x2
δ2τ
= −c2n0K
[
( ~E + ~B × nˆ)1∂0(ρ˙h×)
− ( ~E + ~B × nˆ)2∂0(ρ˙h+)
]
δ2x3
δ2τ
= 0.
(22)
Abbreviating above form by extracting x′1 and x′2 co-
ordinates, the oscillation in gravitational spinor back-
ground is
∂2
∂τ2
(
x1
x2
)
=
K
(
∂0(ρ˙∆+) ∂0(ρ˙∆×)
∂0(ρ˙∆×) −∂0(ρ˙∆+)
)(
E1 + ( ~B × nˆ)1
E2 + ( ~B × nˆ)2
)
.
(23)
Therefore, in order to get rotation frequency, we have to
introduce a matrix from diagonal Eq.(23). The obtained
rotation matrix R,
R =
(
cos θh sin θh
− sin θh cos θh,
)
, (24)
connects with the gravitational field and background
field under the basis of
(
x¨1
x¨2
)′
= KD
(
E1 + ( ~B × nˆ)1
−(E2 + ( ~B × nˆ)2)
)
, (25)
and
(
x¨1
x¨2
)′
=
(
cos θh sin θh
− sin θh cos θh
)(
x¨1.
x¨2
)
. (26)
The integration of each eigenvalues D1 =
∫
dl1D and
D2 =
∫
dl2D in dl1 and dl2 are devoted into each de-
partures in x1 and x2 coordinates. Hence, we get an
energy displacement D1 and D2 from the force in the
devotion of universe rotation.
The universe rotation attributes to the eigenvalues
D1 and D2. It implies that the observed universe is not
a perfect spherical symmetric. The potential along x1
and x2 axis are
φ′1 = KD1
(
( ~B × nˆ) + ~E)1
φ′2 = −KD2
(
( ~B × nˆ) + ~E)2. (27)
In the equal time, t, coordinate, observer is not stand-
ing on particle inertial frame, but a distance from the
central incident point. The according transformation
is consistent with the relation between different frame.
The complete transformation from a rotated object to
observer is
dUµ
dt
+ ΓµαβUαUβ = −
d2t/d2τ
(dt/dτ)2
Uµ, (28)
6where Uµ = dxµ
dt
. From the proper time to equal time,
observer is standing on the different frame with a veloc-
ity correction between each others. The right handed
side is a term dependent of the relative velocity in ob-
server. In front of the right handed side in Eq.(28), in-
cludes the transformation between proper time, τ , and
equal time, t. The minus sign is to satisfy the energy
momentum conservation law in full system. The ob-
served result is still in a rotated objects. The different
time translation is similar to rotate or boost an elliptic
universe in an angle or a shift.
For the macroscopic system, the solar system, each
planet is moving on an elliptic trajectory by Newton
force. On the contrast, in field distribution, particle
itself suffers an elliptic force in the field redefinition un-
der these background surroundings. Thus, we get the
modified Newton potential in an oscillated and rotated
universe situation.
V. INFLATION AND OSCILLATION INDUCE
ANOMALY
Background field is an uniformed field in whole of the
universe. Each particle interacts with universe back-
ground via the transformation from non-background
frame to background field site. We assume that sur-
roundings is merged in elliptic null frame, however
anomaly cancellation is manifest on this framework au-
tomatically.
Fermion chiral gauge transformation is not conserved
in fermion field with considering a phase in its geodesic
line. Theoretically, vacuum has to contain an extra
phase factor with γ5 generator. Ref. [28] imposes a cut-
ting rule for nonphysical state in Jacobian factor de-
termination. In the module field extension, there no
nonphysical field is produced in vacuum. All fields in
module translation are well defined. In supersymmetry
model [29], it shows that Green Schwarz anomaly can-
celation is a source to generate a relation between mag-
netic and electric duality. Magnetic field and electric
field are a dual fields, and their product injure the dual
symmetry in Maxwell action. Anomaly is the same
form as Chern Simons term in three dimensions or
higher odd dimensions. It is a term generating baryo-
genesis and leptogenesis symmetry under hypersurface
out of the thermal equilibrium.
In this model, we extract the most important
part into consideration of neutrino, photon mass and
anomaly phenomena. The other terms, affine field, are
devoted into field normalization. As the reason, particle
field is expanded by considering an energy stored effects.
It should be perturbative expanded in θµν next leading
order. In noncommutative spacetime, fermion field au-
tomatically survives in the background field ambience.
Particle always survives in the background frame if ob-
server locates near the region from background field in-
duced curved spacetime. Particle’s equation of motion
is the same as the coordinate in xˆµ frame. By contrary,
if we are far away from the region, we similar reside in
the free falling coordinate. Photon is a null field, it does
not contain the other degrees of freedom to generate its
mass in vacuum except Lorentz is not exactly symme-
try. If we consider photon field on dual background,
there extra degrees of freedom is associated with those
and the null vector degrees of freedom.
In Eq.(16), anomaly is extracted in Eq.(19) contains
an uniformed bosonic gas in global universe. The sym-
metric property in geometry, we get an exact term de-
pending on the antisymmetric null vector, nAµ , and the
antisymmetric gravitational field, Bµν . The extracted
anomaly from Eq.(19) is
K2[2( ~H ·~nA)nA0 − ~A·(~nA×~nA)]ǫ0ijkθ0iθjk∂µρ∂νρ, (29)
where Ai = B0i, and Hi = 1
2
ǫijkBjk. It is associated
with the module field, ρ, and dependent with its deriva-
tive ∂0ρ and ∂~xρ. The kinetic momentum K is a shift
from particle horizon field. The term, ǫ0ijkθ
0i(x)θjk(x),
is a Lorentz conserved term in considering an inner
structure in θµν(x). The general U(1) anomaly includes
E · B combines an asymmetric property between elec-
tric field and magnetic field. In Eq.(29), the form in
front of the anomaly term is a second order devotion in
Jacobian factor. It induces a phase transition from the
inertial frame to magnetic frame. In the viewpoint of
phase transition, anomaly effective lagrangian is gener-
ated from an unstable vacuum, it is a possible parity
violation from topological effect.
In the convenience, the combination between sym-
metric and anti-symmetric metric devotions without
considering the θµν noncommutative bosonic gas in
model building. The complete lagrangian in fermion
and gauge field
L =∫
d4x
{
i
2
E µa ψ¯γ
a←→D µψ −mψ¯ψ + wbcA
8
ψ¯{γA, σbc}ψ
+ φ(x)
e2
16π2
ǫµναβθ
µν(x)θβα(x)− 1
4
FµνF
µν
+
ρ0ρ~x
2Λ2C
θglobalλα (x)n
α
Sθ
λβ
global(x)n
S
β
}
+O(θ3),
(30)
and the gauge potential
θµν(x) = ∂µAglobalν − ∂νAglobalµ , (31)
is builded on non-local U(1) gauge potential Aglobalµ ,
where θglobalµν (x) is a dimension two tensor by absorbing
K2 into its gauge potential and the derivative operator
and φ(x) is axion field. The total vieblein field, Eaµ
= eaλeˆ
b
µδ
λ
b , transfers curved frame to free falling frame
and its inverse vieblein field can be expressed as E aµ =
gµbη
bλEaλ. The vector potential and axial potential are
regarded as Vµ = VaE
a
µ and Aµ = AaE
a
µ respectively.
There are an embedded degrees of freedom produced
by three dimensions background location and null vector
direction. Particle current, whether vector or axial cur-
rent, is conserved in the noncommutative background
with an uniformed null state. The conservation law are
DµJ aµ + eǫabcAbµJ cµ = 0
DµJ aµ5 + eǫabcAbµJ cµ = 2imPa +A,
(32)
7in which A is U(1) anomaly term, the index a is 0, 1, 2,
3, and 0 denotes abelian group. In non-abelian theory,
ABJ anomaly is generated by U(1) gauge with axial
symmetry. There a condition is restricted into model
building, Tr{Ca, {Cb, Cc}}} = 0, where Ca,b,c is non-
abelien generator. In the commutative field theory, it is
produced by axial current coupled to two vector triangle
diagrams.
VI. NEUTRINO MASS AND NEUTRINO
OSCILLATION BY GRAVITON RADIATION
Violating Lorentz invariance generates a modification
of dispersion relation [30]. In which the general expres-
sion of modifying particle energy spectrum induces a ro-
tation between different generations of particle energy
mixing effects. Lorentz violated theory with CPT con-
servation gives a clue in neutrino oscillation [31]. CPT
conservation implies particle is survived in a statable
situation. Thermal equilibrium is preserved in the uni-
verse from a statistic condition. However, CPTV the-
orem implies Lorentz invariance is not conserved [32],
particle thermal equilibrium slightly amends the accor-
dance to tinily phenomena of universe inflation.
In dark matter model, the field in universe vacuum
produces a mass term to massless particle [33, 34, 35, 36]
by considering pesudo Nambu Goldstone potential. It
generates an oscillation effect between different gener-
ations. In the collider experiment on nucleon target,
neutrino oscillation effects betweenK-shell is frequently
detected [37].
We consider a background field fluctuations in uni-
verse vacuum. Inverse vielbein transformation pre-
serves the thermal equilibrium in dimensionless phase
transition. The affection does not generate an influ-
ence of universe acceleration, but devote on the prod-
uct of Nambu Goldstone particle with background field.
The exotic interaction with background generates an in-
duced correlation in considering a non-traceless geom-
etry and background field in universe. Exchanging the
basis from universe vacuum |0 > to background eigen-
state |Ω >, the radius imposes a phase factor eiπ4 in
r with a freezed universe. There energy store into a
volume by integrating out the global angle within the
deviated debris δr. Hence, the energy in generating par-
ticle mass can be extracted from the induced horizon,
δr, of particle field.
The energy momentum tensor from module transla-
tion is,
T ′µν = T µν + T µλθληnηK∂νρ+ T νλθληnηK∂µρ, (33)
and harmonic oscillation condition, ηαβΓµαβ = 0. Thus,
graviton spin field can be written as
e′µν = eµν + eµλθληnηK∂νρ+ eνλθληnηK∂µρ, (34)
where
k2eµν = T µν − 1
2
ηµνT. (35)
The translation to free falling frame, we get the energy-
momentum tensor a primed form
T ′µν = T µν +
[
T µλθληn
ηK∂νρ+ (µ↔ ν)]
− 1
2
T
[
θµηnηK∂νρ+ (µ↔ ν)]
−
{
ηγν [Tγλθ
ληnηK∂µρ− 1
2
TθγηnηK∂µρ
]
+ (µ↔ ν)
}
.
(36)
The general fermion energy momentum tensor,
T µνψ =
i
2
ψ¯γ{µ,∂ν}ψ − ηµν(iψ¯ 6 ∂ψ −mψψ¯ψ), (37)
preserves fermion is a on shell particle. The external
particle horizon is induced from universe basis and the
rotated generation. By extracting the term
− ηγνT γλθληnηK∂µρ+ (µ↔ ν), (38)
from Eq.(36) and the kinetic term from Eq.(37) and
putting fermion energy momentum tensor, Eq.(37), into
Eq.(38), it obtains that
− (Jνψpλ + pνjψλ )θληnηK∂µρ+ (µ↔ ν), (39)
in which the fermion current interaction between back-
ground debris is
Jψλθ
λη = 0, Jνψ∂
µρ+ (µ↔ ν) = 2ηµν ψ¯ 6 ∂ρψ, (40)
where Jψµ = ψ¯γµψ. By absorbing GBG into particle
field horizon, we choose the ground basis as |Ω >. The
equation, i 6 ∂ρ|Ω > = - i
2
δmρ|Ω >, is taking into ac-
count which the exotic mass term devotes from particle
horizon effects.
Therefore, neutrino mass is generated from the uni-
verse ground state with the radius r′ → rei π4 . The mass
term is corrected by integrating out the shifted radius
δr. However, the braket expectation value is coming
from the integration of the remains from changed basis,
< 0|GBG(δr)|0 > |r′→rei π4 ,δt→0
→ −i(Re(δmρ) + Im(δmρ)) < Ω|Ω >, (41)
where |0 > is free falling vacuum state. The image mass
part can be absorbed into Y ukawa coupling inducing a
possible CPV decay process and the real part attributed
to particle mass correction. Where GBG is the deter-
mination of background field metric, particle total mass
term is ηµν(mψ+ δmψ)ψ¯ψ. The neutrino field, mψ = 0,
its mass term cannot be generated by Y ukawa coupling
from spontaneous breaking. The module field is an ex-
tra source to generate particle mass, δmψ. Neutrino
and photon will generate its mass from universe vac-
uum fluctuations with module translation. The fermion
action is rewritten as
Lψ = iψ¯γµ∂µψ − (mψ + δmρ)ψ¯ψ. (42)
However, neutrino mass generates from the interac-
tion with module field and stored background energy
from rotated outer horizon field. Furthermore, the
one loop photon correction, fermion mass is fluctuated
around its mass eigenvalue. The divergent effect ab-
sorbes into vacuum electric energy from the source of
the charge distribution.
8VII. PHOTON MASS PRODUCTION
In the background metric, vacuum energy interacts
with particle field and contributes on the horizon. We
have discussed that the horizon effects induces fermion
mass under above section. The contribution on the
massless gauge bason, photon, involves the same de-
votion on particle mass production. In this section, we
discuss the photon mass production from the assumed
symmetric null vector in geometry extension, Eq.(18).
Under the geometry determination, Gmµν + G
int.
µν , the
nonlocal background strength tensor constructs an inner
structure in field normalization θµν → θµν(x). We get a
term, 1
2
θλαn
αθλβnβ, to depict a background field energy
distribution into universe. Due to particle entropy is
not an uniformed distribution in global universe. The
induced mass from null vector and Nambu Goldstone
boson ρ depends on particle field location. The photon
field action adds a mass term into Lagrangian
Lph = −1
2
[
∂µA
†
ν∂
µAν + µ2A2global
]
, (43)
with the mass µ2 = ρ0ρ~x
Λ2
C
k2n, where k
2
n = k
0n0 - ~k ·
~n cos θk, and θk is the angle between null vector and
photon kinetic momentum. It associates with photon
kinetic momentum belongs to the null direction.
As we consider an azimuth orientation, the mass term
can be integrated out in standing on photon inertial
frame. It contains a background field spectrum and a
preferred direction. The gauge potential Aµ still sat-
isfies the gauge condition in null direction, ρ˙ni//∂iρ.
Therefore, Aµ → Aµ + ∂µρ should add a mass term in
action with null gauge condition. In order to depict a
mass term from gauge boson, the null gauge freedom on
vector field has to be imposed, nµA
µ = ∂µρA
µ = 0. In
which, ∂n = n
µ∂µ, denotes photon kinetic term along
the direction of null vector. Which the polarization de-
pends on the selected gauge, it will not be modified by
considering a null vector in the background universe.
Photon propagator is rewritten by adding a mass term
< 0|T (Aµ(k)Aν(k))|0 >=
−i
q2 − µ2
[
gµν − nµkν + nνkµ
(k · n)2 + n
2 kµkν
(k · n)2
]
,
(44)
where kn is photon momentum along to null direction.
The kinetic momentum kn is not the same for the ex-
tended degrees of freedom in a short length.
For an equal length of each orthogonal directions,
the generated phenomenon is a spherically symmet-
ric universe. On the other hand, each null state in a
fully expanded degrees of freedom, parity is automat-
ically violated. In which universe background eigen-
state, we have to search a parity violation in virtual
gauge boson propagator in considering a signal gauge
boson propagator, whether loop diagrams or tree level
processes from high energy collider experiments. The
most general parity violation effects in U(1) model
is resulting from Chern Simons density [38], Ωµ =
1
8π2
trǫµαβγ(Aα∂βAγ +
2
3
AαAβAγ). Chern Simons is
an anomaly term in topological description ∂µΩ
µ. The
triple photon coupling from Chern Simons term van-
ishes on isotropic universe, but that will be appeared
in the parity violated background, such as CPT vio-
lation or noncommutative theory, etc.. In the CPT
violated theory, Chern Simons term is written as
1
2
(kAF )
κǫκλµνA
λFµν [21, 39]. Parity is inherent vio-
lated in each unique cell, however, the induced phe-
nomenon of violating Lorentz boost and rotation is
manifestly3.
We depict a elliptic universe under isotropic back-
ground, the generated pressure will induce a non-
shperical profile. Entropy is playing an important
role to model a cosmology framework or particle the-
ory. In different species universes, the entanglement be-
tween different eigenstate overlap rotates each other to
a mixed situation. Thus, by considering an objects in
elliptic ball, different field distribution couples to each
other from the interaction in standard model. In this
model, it puts an universe background under a rotated
surroundings, and considers a tensional field, modula-
tion field, into particle string. Also, it will generate an
anomaly, Eq.(30), in the spherical symmetry, and in-
duce a rotation effects, Eq.(23), in isotropic universe
background.
Due to entropy distribution is not isotropic, U(1)
should be parity violated. By producing momentum
pµ to a vector, as the momentum conserves in Lorentz
transformation, the parity violated phenomena cannot
be produced. On the other hand, if the four vectors mo-
mentum is universal constant, the other covariant vector
will be a parity violated source, such as Chern Simons
term. In the module relativistic theory, those terms can
be produced in assuming an unequal unit vector in eu-
clidian spacetime structure.
The mass depends on the difference in particle field ρ.
The interaction of background interference, it obtains a
revised distribution in particle wave function and the
translation from a surroundings to another by phase
transition. In gauge boson field, it generates a mass
term associated with background Maxwell Lagrange.
A global strength tensor θµν(x) can be generally writ-
ten as ∂µA
global
ν − ∂νAglobalµ in Eq.(32). In which, the
background potential Aglobalµ is a massive field in the
eigenstate |Ω > with the modified Maxwell action
− 1
4
FµνFµν +
ρ0ρ~x
2Λ2C
θαµ(x)n
µθαν(x)nν , (45)
the second term includes a dimension twoMaxwell field
and depends on the generated photon mass. The spon-
taneous breaking of scalar potential to vacuum with the
deviation of fermion mass. The massless gauge boson
in module background can generate a mass term in a
shadow of the map from Einstein to curved magnetic
coordinates.
3 Noncommutative Chern Simons, 1
2
kαǫαβµνtr[Aˆ
β ⋆ ∂µAˆν +
2
3
Aˆβ ⋆ Aˆµ ⋆ Aˆν ] [40], depends on the ⋆ product.
9VIII. CONCLUSION
Quantized bosonic gas in noncommutative deforma-
tion generates with the debris under universe back-
ground. However, we use the noncommutative relation
to impose a deformed spacetime in module translation.
Nambu Goldstone boson plays an important role to
generate curved universe. Thus, we find that the back-
ground universe is rotated due to null vector couples
to background strength field of violating Lorentz sym-
metry. Assuming background field is a global constant
and the null vector exists in a non-spherical spacetime.
The important consequence is that particle field is self
rotated in graviton spinor surroundings with noncom-
mutative module extension and Lorentz violated sur-
roundings under noncommutative bosonic gas ambience
without consideringWeyl Moyal product. Rotation ef-
fects induces a non-spherical effects, e.g. ABJ anomaly
cancellation. Considering a non-traceless background
stored energy via rotating radius in π
4
degrees with the
freezed universe, we get an added particle mass fluctu-
ations from stored energy by integrating out the global
angle and the displacement δr. However, the universe
background devotes on fermion mass term, e.g. gener-
ating neutrino and photon mass.
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